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DETAILED ACTION 

Information Disclosure Statement 

1. US Patent 5,629,109 listed in the Information Disclosure 
Statement filed 15 October 2001 was not considered since said 
patent is not to Shu and is not dated 25 November 1997, as cited 
in said Information Disclosure Statement. Examiner assumes that 
Applicant is referring to US Patent 5,692,109, which is to Shu 
and is dated 25 November 1997. However, this needs to be 
reflected in the Information Disclosure Statement. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 
U.S.C. 112: 

The specification shall conclude with one or more claims particularly 
pointing out and distinctly claiming the subject matter which the 
applicant regards as his invention. 

3. Claims 1-4 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point 
out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 1 recites "selecting a first intensity threshold. .. ", 
"selecting a second intensity threshold if an error of a pixel 
remotely neighboring said current pixel exceeds a second error 
threshold and said first intensity threshold is not selected", 
and "selecting a third intensity if at least one of said first 
and said second intensity thresholds is not selected" [emphasis 
added] . In the event that said first intensity threshold is not 
selected and an error of a pixel remotely neighboring said 
current pixel exceeds a second error threshold, is said second 
intensity threshold selected, or is said third intensity 
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threshold selected? The current language of claim 1 is unclear 
on this point since, for the selection of said third intensity 
threshold, it is sufficient that said first intensity threshold 
is not selected for said third intensity threshold to be 
selected, but if there is the further condition that an error of 
a pixel remotely neighboring said current pixel exceeds a second 
error threshold, then it is not clear if said second intensity 
threshold or said third intensity threshold is selected. 

4. Claims 12-19 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point 
out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 12 recites "selecting a first intensity threshold 
. "selecting a second intensity threshold if a remote 

neighboring pixel error is less than a second error threshold 
and said first intensity threshold is not selected", "selecting 
a third intensity, threshold if a more remote neighboring pixel 
error is less than a third error threshold and one of said first 
and said second error thresholds is not selected", and 
"selecting a fourth intensity threshold if one of said first, 
said second, and said third intensity thresholds is not 
selected". As similar to the rejection of claim 1 under 35 USC 
§112, 2 nd paragraph, in the case of a remote neighboring pixel 
error being less than a second error threshold and said first 
intensity threshold not being selected, is the second intensity 
threshold or the third intensity threshold selected? Further, 
by a similar argument, in the case a more remote neighboring 
pixel error being less than a third error threshold and one of 
said first and said second error thresholds not being selected, 
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is the third intensity threshold or the fourth intensity- 
threshold selected? 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs 
of 35 U.S.C. 102 that form the basis for the rejections under 
this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, 
published under section 122(b), by another filed in the United States 
before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United 
States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an 
application filed in the United States only if the international 
application designated the United States and was published under 
Article 21(2) of such treaty in the English language. 

6. Claims 20-21 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Zlotnick (US Patent 6,351,566 Bl) . 

Regarding claim 20: Zlotnick discloses a halftoning 
encoder (figure 4 of Zlotnick) comprising a selected 
thresholding unit (figure 4 (44 (portion) ) of Zlotnick) comparing 
an input intensity of a current pixel to a selected threshold 
intensity (column 8, lines 5-13 and column 9, lines 44-49 of 
Zlotnick) ; and a threshold selection unit (figure 4 
(44 (portion) ) of Zlotnick) selecting one of a plurality of 
threshold intensities for said selected threshold unit in 
response to an error for at least one of said current pixel and 
a pixel neighboring said current pixel (column 8, lines 5-13 and 
column 9, lines 39-49 of Zlotnick) . If the error of the current 
pixel is greater than D/2, said current pixel is determined to 
be either white or black (column 8, lines 5-11 of Zlotnick). If 
the error of the current pixel is less than D/2, said current 
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pixel is marked as an intermediate pixel (column 8, lines 12-13 
and column 9, lines 3 9-44 of Zlotnick) and then compared with an 
alternate threshold (column 9, lines 41-49 of Zlotnick) . The 
processor (figure 4(44) of Zlotnick) performs the image 
processing operations of said halftoning encoder (column 7, 
lines 43-47 of Zlotnick) . Said selected thresholding unit and 
said threshold selection unit are the portions of said 
processor, along with the corresponding embodied software 
(column 7, lines 53-58 of Zlotnick), that perform the functions 
of said selected thresholding unit and said threshold selection 
unit . 

Regarding claim 21: Zlotnick discloses an initial 
thresholding unit (figure 4 (44 (portion) ) of Zlotnick) comparing 
said input intensity of said current pixel to an initial 
threshold intensity (T+D/2) (figure 5(54) and column 8, lines 5- 
11 of Zlotnick) . Since D is clearly a positive number (column 
8, lines 5-11 of Zlotnick), said initial threshold intensity 
(T+D/2) is greater than one of the possible selected intensity 
thresholds (T) . Since the other possibly selected intensity 
threshold (figure 6 ("AVERAGE") of Zlotnick) is for use with 
intermediate values (column 8, lines 8-14 of Zlotnick), said 
other intensity threshold is less than (T) . Therefore, said 
initial intensity threshold is greater than said selected 
threshold intensity. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S-C. 103(a) which 
forms the basis for all obviousness rejections set forth in this 
Office action: 
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(a) A patent may not be obtained though the invention is not 
identically disclosed or described as set forth in section 102 of this 
title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the 
invention was made. 

8. Claims 1-11 and 22 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Zlotnick (US Patent 6,351,566 Bl) in 
view of Ostromoukhov (US Patent 6,356,362 Bl) . 

Regarding claim 1: Zlotnick discloses selecting a first 
intensity threshold if an error of at least one of a current 
pixel and a neighboring pixel exceeds a first error threshold 
(figure 5(54) and column 8, lines 5-13 of Zlotnick). The error 
threshold is D/2 (column 8, lines 5-6 of Zlotnick) . If the 
error of the current pixel is greater than D/2, then the 
threshold T is used, since a black or white pixel is therefore 
determined based upon the relationship of said current pixel 
value to said threshold if said error is greater than D/2 
(column 8, lines 6-13 of Zlotnick) . 

Zlotnick further discloses selecting a second intensity 
threshold (figure 6(56); column 8, lines 12-13; and column 9, 
lines 36-41 of Zlotnick) based on neighborhood values if said 
first intensity threshold if not selected (column 9, lines 41-49 
of Zlotnick) . 

Zlotnick does not disclose expressly selecting a second 
intensity threshold if an error of a pixel remotely neighboring 
said current pixel exceeds a second error threshold and said 
first intensity threshold if not selected; and selecting a third 
intensity threshold if at least one of said first and said 
second intensity threshold is not selected. 
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Ostromoukhov discloses selecting a second intensity 
threshold (figure 8(S804) of Ostromoukhov) if a gradient of a 
pixel remotely neighboring said current pixel exceeds a second 
threshold; and selecting a third intensity threshold (figure 8 
(S805) of Ostromoukhov) if said second intensity threshold is 
not selected (figure 8(S803-S805) and column 10, lines 30-38 of 
Ostromoukhov) . 

Zlotnick and Ostromoukhov are combinable because they are 
from the same field of endeavor, namely digital image data 
halftoning and binarization. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art 
to include an additional (second) threshold selection as taught 
by Ostromoukhov wherein said second threshold is selected based 
on neighboring pixel data. The gradient in said neighborhood is 
also directly related to the amount of error based on a fixed 
threshold for the pixels in the neighborhood. If there is a 
larger gradient, there is a larger variation from the threshold 
in the neighboring pixels, and thus a larger error for at least 
some of the neighboring pixels. Further, instead of basing said 
threshold selection on gradient, as taught by Ostromoukhov, said 
threshold selection can simply be based on the error amount, as 
taught by Zlotnick. Further, it would have been obvious to a 
person of ordinary skill in the art at the time of the invention 
to include a default (third) intensity threshold as taught by 
Ostromoukhov. Since said third threshold is a default 
threshold, then said threshold would be selected if said first 
threshold taught by Zlotnick and said second threshold taught by 
Ostromoukhov are not selected. The motivation for doing so 
would have been that the characteristics of the neighboring 
pixels affect the level of noise and artifacts that occur in 



Application/Control Number: 09/892,332 
Art Unit: 2624 



Page 8 



halftoning (column 9, lines 13-19 of Ostromoukhov) . Therefore, 
it would have been obvious to combine Ostromoukhov with Zlotnick 
to obtain the invention as specified in claim 1. 

Regarding claim 2: Zlotnick discloses that said first 
error threshold (D/2) is optimized (column 8, lines 62-64 of 
Zlotnick) in order to preserve true edges in the binary image 
(column 9, lines 4-6 of Zlotnick) , Therefore, since a true edge 
has very small variations in pixel values, the variation from 
the threshold value for determining a true edge is very small. 
Thus, said first error threshold (D/2) must be substantially 
zero error in order to determine if there is a true edge. 

Regarding claim 3: Zlotnick discloses that said first 
intensity threshold (T) is used to determine a true edge of the 
binary image (column 9, lines 4-6 of Zlotnick) and said second 
intensity threshold (figure 6 ("Average") of Zlotnick) is used 
for the intermediate value pixels (column 9, lines 41-49 of 
Zlotnick) . Therefore, an intensity of said first intensity 
threshold is greater than an intensity of said second intensity 
threshold. 

Zlotnick does not disclose expressly that said intensity of 
said second intensity threshold is greater than an intensity of 
said third intensity threshold. 

Ostromoukhov discloses that said third intensity threshold 
(figure 8(S805) of Ostromoukhov) is selected if a gradient is 
not sufficiently high to select a second intensity threshold 
(figure 8(S804) of Ostromoukhov) (column 10, lines 30-38 of 
Ostromoukhov) . 

Zlotnick and Ostromoukhov are combinable because they are 
from the same field of endeavor, namely digital image data 
halftoning and binarization . At the time of the invention, it 
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would have been obvious to a person of ordinary skill in the art 
to set said third intensity threshold taught by Ostromoukhov to 
a lower value that said second intensity threshold since the 
gradient is even smaller than for said second intensity 
threshold. In Zlotnick, said second intensity threshold is set 
to a smaller value than said first intensity threshold since the 
pixel error shows that the current pixel is not part of a -true 
edge (column 9, lines. 4-6 and lines 39-44 of Zlotnick) . The 
neighborhood of a true edge clearly has a higher gradient than 
an area that does not have a true edge, since the value around 
an edge changes rapidly. Therefore, since said third intensity 
threshold taught by Ostromoukhov has a smaller gradient than 
said second intensity threshold taught by Ostromoukhov (column 
10, lines 30-38 of Ostromoukhov), the intensity of said third 
intensity threshold is less than the intensity of said second 
intensity threshold. The suggestion for doing so would have 
been that the gradient of said third intensity threshold is 
smaller than the gradient of said second intensity threshold 
(column 10, lines 30-38 of Ostromoukhov) . Therefore, it would 
have been obvious to combine Ostromoukhov with Zlotnick to 
obtain the invention as specified in claim 3. 

Further regarding claim 4: Ostromoukhov discloses that at 
least one of said error of said first pixel, said neighboring 
pixel, and said remote neighboring pixel comprises a component 
color error for said pixel (column 6, lines 20-24 of 
Ostromoukhov) . Since the image data that is processed is color 
image data (column 6, lines 20-24 of Ostromoukhov), said pixel 
error is therefore component color error for each pixel. 

Regarding claim 5: Zlotnick discloses determining an 
intensity of a current pixel in an image (figure 5(50) and 
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column 7, line 66 to column 8, line 3 of Zlotnick) ; and 
selecting a first intensity threshold if at least one of said 
current pixel error and a neighboring pixel error is less than 
an error threshold (figure 5(54) and column 8, lines 5-13 of 
Zlotnick) and otherwise selecting a second intensity threshold 
(figure 6(56); column 8, lines 12-13; and column 9, lines 36-41 
of Zlotnick) . The error threshold is D/2 (column 8, lines 5-6 
of Zlotnick) . If the error of the current pixel is greater than 
D/2, then the threshold T is used, since a black or white pixel 
is therefore determined based upon the relationship of said 
current pixel value to said threshold if said error is greater 
than D/2 (column 8, lines 6-13 of Zlotnick) . If not, a 
threshold based on the neighborhood pixel values is selected 
(column 8, lines 12-13; and column 9, lines 36-41 of Zlotnick). 

Zlotnick further discloses displaying said current pixel 
with one of a first displayed intensity if the intensity of said 
current pixel exceeds said selected intensity threshold (figure 
5 ("WHITE") and figure 6 ("WHITE") of Zlotnick) and otherwise 
displaying said current pixel with a second displayed intensity 
(figure 5 ("BLACK") and figure 6 ("BLACK") of Zlotnick) (column 8, 
lines 8-11 and column 9, lines 38-41 of Zlotnick) . 

Zlotnick does not disclose expressly augmenting said 
intensity of said current pixel with a current pixel error; and 
assigning an error between said displayed intensity and said 
augmented intensity of said current pixel to at least one pixel 
neighboring said current pixel- 

Ostromoukhov discloses augmenting said intensity of said 
current pixel "with a current pixel error; and assigning an error 
between said displayed intensity and said augmented intensity of 
said current pixel to at least one pixel neighboring said 
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current pixel (figure 8(S810-S812) and column 10, lines 47-56 of 
Ostromoukhov) . Error diffusion is part of an iterative process 
that occurs for each pixel (figure 8 of Ostromoukhov) . 
Therefore error diffusion will occur to the current pixel via 
the error calculations and diffusions of neighboring pixels, and 
the resultant error after binarization of said current pixel 
will be distributed to other neighboring pixels (column 10, 
lines 47-56 of Ostromoukhov) . 

Zlotnick and Ostromoukhov are combinable because they are 
from the same field of endeavor, namely digital image data 
halftoning and binarization. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art 
to perform error diffusion, as taught by Ostromoukhov, and thus 
augment the intensity of said current pixel with a current error 
and assign an error between the displayed value and the 
augmented value of said current pixel to at least one 
neighboring pixel- The motivation for doing so would have been 
that error diffusion enhances image sharpness, preserves fine 
image detail, and yields an overall pleasing image (column 1, 
lines 41-44 of Ostromoukhov) . Therefore, it would have been 
obvious to combine Ostromoukhov with Zlotnick to obtain the 
invention as specified in claim 5. 

Regarding claim 6: Zlotnick discloses that said error 
threshold (D/2) is optimized (column 8, lines 62-64 of Zlotnick) 
in order to preserve true edges in the binary image (column 9,. 
lines 4-6 of Zlotnick) . Therefore, since a true edge has very 
small variations in pixel values, the variation from the 
threshold value for determining a true edge is very small. 
Thus, said error threshold (D/2) must be substantially zero 
error in order to determine if there is a true edge. 
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Regarding claim 7: Zlotnick discloses that said first 
displayed intensity comprises a maximum intensity (column 8, 
lines 10-11 and column 9, lines 47-49 of Zlotnick) and said 
second displayed intensity comprises a minimum intensity (column 
8, lines 8-10 and column 9, lines 44-46 of Zlotnick) . As is 
well-known in the art, white (binary 0) is the maximum intensity 
and black (binary 1) is the minimum intensity. 

Further regarding claim 8: Ostromoukhov discloses that 
said intensity of said current pixel comprises an intensity of a 
color component of said pixel (column 6, lines 20-24 of 
Ostromoukhov) . 

Regarding claim 9: Zlotnick discloses that said first 
intensity threshold (T) is used to determine a true edge of the 
binary image (column 9, lines 4-6 of Zlotnick) and said second 
intensity threshold (figure 6 ("Average") of Zlotnick) is used 
for the intermediate value pixels (column 9, lines 41-49 of 
Zlotnick) . Therefore, an intensity of said first intensity 
threshold is greater than an intensity of said second intensity 
threshold. 

Regarding claim 10: Zlotnick discloses displaying said 
current pixel with said first displayed intensity if said 
augmented intensity of said current pixel exceeds a third 
intensity threshold (T+D/2) (figure 5(54) and column 8, lines 5- 
11 of Zlotnick) , an intensity of said third intensity threshold 
being greater than an intensity of said first intensity 
threshold (T+D/2 > T) . 

Further regarding claim 11: Ostromoukhov discloses that at 
least one of said current pixel error and said neighboring pixel 
error comprises a component color error (column 6, lines 20-24 
of Ostromoukhov) . Since the image data that is processed is 
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color image data (column 6, lines 20-24 of Ostromoukhov) , said 
pixel error is therefore component color error for each pixel. 

Regarding claim 22: Zlotnick does not disclose expressly 
an error filter distributing an error produced by printing said 
current pixel to a plurality of pixels neighboring said current 
pixel; and an error buffer accumulating said distributed error 
for a pixel. 

Ostromoukhov discloses an error filter (figure 7(110) of 
Ostromoukhov) distributing an error produced by printing said 
current pixel to a plurality of pixels neighboring said current 
pixel (column 9, lines 50-54 of Ostromoukhov) . Since said error 
diffusion is performed for each pixel address (column 9, lines 
53-56 of Ostromoukhov) and the RAM (figure 5(51) of 
Ostromoukhov) is the working memory of the image processing 
software (column 5, lines 33-35 of Ostromoukhov), an error 
buffer (figure 5 (51 (portion) ) of Ostromoukhov) accumulating said 
distributed error for a pixel is part of the overall RAM. 

Zlotnick and Ostromoukhov are combinable because they are 
from the same field of endeavor, namely digital image data 
halftoning and binarization . At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art 
to perform error diffusion with said error filter and said error 
buffer taught by Ostromoukhov. The motivation for doing so 
would have been that error diffusion enhances image sharpness, 
preserves fine image detail, and yields an overall pleasing 
image (column 1, lines 41-44 of Ostromoukhov) . Therefore, it 
would have been obvious to combine Ostromoukhov with Zlotnick to 
obtain the invention as specified in claim 22 . 
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9. Claims 12-15 and 17-18 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Zlotnick (US Patent 6,351,566 Bl) in 
view of Ostromoukhov (US Patent 6,356,362 Bl) and Shu (US Patent 
5,757,976) . 

Regarding claim 12: Zlotnick discloses determining an 
intensity of a current pixel in an image (figure 5(50) and 
column 7, line .66 to column 8, line 3 of Zlotnick); and 
selecting a first intensity threshold (figure 6(60) of Zlotnick) 
if at least one of a current pixel error and an immediate 
neighboring pixel error is less than a first error threshold 
(figure 5(54) and column 8, lines 5-13 of Zlotnick). The first 
error threshold is D/2 (column 8, lines 5-6 of Zlotnick) . If 
the error of the current pixel is less than D/2 (column 8, lines 
6-13 of Zlotnick) , then a threshold based on the neighborhood 
pixel values is used (column 8, lines 12-13; and column 9, lines 
36-41 of Zlotnick) . 

Zlotnick further discloses displaying said current pixel 
with one of a first displayed intensity if the intensity of said 
current pixel exceeds said selected intensity threshold (figure 
5 ("WHITE" ) and figure 6 ("WHITE") of Zlotnick) and otherwise 
displaying said current pixel with a second displayed intensity 
(figure 5 ("BLACK") and figure 6 ("BLACK") of Zlotnick) (column 8, 
lines 8-11 and column 9, lines 38-41 of Zlotnick) . 

Zlotnick does not disclose expressly augmenting said 
intensity of said current pixel with a current pixel error; 
selecting a second intensity threshold if a remote neighboring 
pixel error is less than a second error threshold and said first 
error threshold is not selected; selecting a third intensity 
threshold if a more remote neighboring pixel error is less than 
a third error threshold and one of said first and said second 
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error thresholds is not selected; selecting a fourth intensity 
threshold if one of said first, said second, and said third 
intensity thresholds is not selected; and assigning an error 
between said displayed intensity and said augmented intensity of 
said current pixel to at least one pixel neighboring said 
current pixel. 

Ostromoukhov discloses augmenting said intensity of said 
current pixel with a current pixel error; and assigning an error 
between said displayed intensity and said augmented intensity of 
said current pixel to at least one pixel neighboring said 
current pixel (figure 8(S810-S812) and column 10, lines 47-56 of 
Ostromoukhov) . Error diffusion is part of an iterative process 
that occurs for each pixel (figure 8 of Ostromoukhov) . 
Therefore error diffusion will occur to the current pixel via 
the error calculations and diffusions of neighboring pixels, and 
the resultant error after binarization of said current pixel 
will be distributed to other neighboring pixels (column 10, 
lines 47-56 of Ostromoukhov) . 

Ostromoukhov discloses selecting a second intensity 
threshold (figure 8(S805) of Ostromoukhov) if a gradient of a 
pixel remotely neighboring said current pixel is less than a 
second threshold (figure 8(S803-S805) and column 10, lines 30-36 
of Ostromoukhov) ; selecting a third intensity threshold (figure 
8(S805) of Ostromoukhov) if a remote neighboring pixel gradient 
(column 8, lines 37-40 of Ostromoukhov) is less than a third 
threshold (figure 8(S803-S805) and column 10, lines 30-36 of 
Ostromoukhov) ; and selecting a fourth intensity threshold 
(figure 8(S804) of Ostromoukhov) if said second intensity 
threshold and said third intensity threshold is not selected 
(figure 8(S803-S805) and column 10, lines 35-38 of 
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Ostromoukhov) . If the gradient of the neighborhood is less than 
a threshold value, then one of a plurality of different possible 
threshold masks is selected (column 10, lines 31-36 of 
Ostromoukhov) . Since the gradient is based on the neighborhood 
pixel values (column 10, lines 31-32 of Ostromoukhov) and the 
calculation of a gradient is based on the gradients of all the 
pixels in said neighborhood, said second intensity threshold is 
based on the gradient of a pixel remotely neighboring said 
current pixel and said third intensity threshold is based on the 
gradient of a more remote neighboring pixel. 

Zlotnick and Ostromoukhov are combinable because they are 
from the same field of endeavor, namely digital image data 
halftoning and binarization . At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art 
to perform error diffusion, as taught by Ostromoukhov, and thus 
augment the intensity of said current pixel with a current error 
and assign an error between the displayed value and the 
augmented value of said current pixel to at least one 
neighboring pixel. The motivation for doing so would have been 
that error diffusion enhances image sharpness, preserves fine 
image detail, and yields an overall pleasing image (column 1, 
lines 41-44 of Ostromoukhov) . Further, it would have been 
obvious to a person of ordinary skill in the art at the time of 
the invention to include additional (second and third) intensity 
threshold selections, as taught by Ostromoukhov, wherein the 
second intensity threshold and third intensity threshold are 
selected based on remote neighboring pixel data. The gradient 
of said remotely neighboring pixels is also directly related to 
the amount of error based on a fixed threshold for the pixels in 
the neighborhood. If there is a smaller gradient, there is a 
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smaller variation from the threshold in the neighboring pixels, 
and thus a smaller error for at least some of the remotely 
neighboring pixels. Further, instead of basing said threshold 
selection on gradient, as taught by Ostromoukhov, said threshold 
selection can simply be based on the error amount, as taught by 
Zlotnick. Further, it would have been obvious to a person of 
ordinary skill in the art at the time of the invention to 
include a default (fourth) intensity threshold as taught by 
Ostromoukhov. Since said fourth threshold is a default 
threshold, then said threshold would be selected if said first 
threshold taught by Zlotnick and said second and said third 
thresholds taught by Ostromoukhov are not selected. The 
motivation for doing so would have been that the characteristics 
of the neighboring pixels affect the level of noise and 
artifacts that occur in halftoning (column 9, lines 13-19 of 
Ostromoukhov) . Therefore, it would have been obvious to combine 
Ostromoukhov with Zlotnick. 

Zlotnick in view of Ostromoukhov does not disclose 
expressly selecting said third intensity threshold based on a 
more remote neighboring pixel error if said second error 
threshold is not selected. 

Shu discloses selecting between a first intensity threshold 
(figure 9(930A) of Shu) and a second intensity threshold (figure 
9(930B) of Shu) based on pixel error (column 12, lines 5-12 of 
Shu) . By modifying the error filter, the difference between the 
threshold and the pixel value is modified. Modifying the error 
filter is the same as modifying the thresholds since the 
relative difference between the pixel and threshold is the 
criteria by which the determination is made to turn a pixel on 
or off. 
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Zlotnick in view of Ostromoukhov is combinable with Shu 
because they are from the same field of endeavor, namely digital 
image data halftoning and binarization. At the time of the 
invention, it would have been obvious to a person of ordinary 
skill in the art to specifically select between two possible 
intensity thresholds, as taught by Shu, a first intensity 
threshold based on remotely neighboring pixel error and a second 
intensity threshold, based on a more remotely neighboring pixel 
error, as taught by Ostromoukhov, said first intensity threshold 
taught by Shu corresponding to the second intensity threshold 
taught by Ostromoukhov and said second intensity threshold 
taught by Shu corresponding to the third intensity threshold 
taught by Ostromoukhov. The motivation for doing so would have 
been to minimize printing artifacts (column 3, lines 54-57 of 
Shu) . Therefore, it would have been obvious to combine Shu with 
Zlotnick in view of Ostromoukhov to obtain the invention as 
specified in claim 12 . 

Regarding claim 13: Zlotnick discloses that said first 
error threshold (D/2) is optimized (column 8, lines 62-64 of 
Zlotnick) in order to preserve true edges in the binary image 
(column 9, lines 4-6 of Zlotnick) . Therefore, since a true edge 
has very small variations in pixel values, the variation from 
the threshold value for determining a true edge is very small. 
Thus, said first error threshold (D/2) must be substantially 
zero error in order to determine if there is a true edge. 

Regarding claim 14: Zlotnick discloses that said first 
displayed intensity comprises a maximum intensity (column 8, 
lines 10-11 and column 9, lines 47-49 of Zlotnick) and said 
second displayed intensity comprises a minimum intensity for 
said pixel (column 8, lines 8-10 and column 9, lines 44-46 of 
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Zlotnick) . As is well-known in the art, white (binary 0) is the 
maximum intensity and black (binary 1) is the minimum intensity. 

Further regarding claim 15: Ostromoukhov discloses that 
said intensity of said current pixel comprises an intensity of a 
color component of said pixel (column 6, lines 20-24 of 
Ostromoukhov) . 

Regarding claim 17: Zlotnick discloses displaying said 
current pixel with a maximum displayed intensity if said 
augmented intensity of said current pixel exceeds a fifth 
intensity threshold (T+D/2) (figure 5(54) and column 8, lines 5- 
11 of Zlotnick) , an intensity of said fifth intensity threshold 
being greater than an intensity of said first intensity 
threshold (T+D/2 > T) . 

Further regarding claim 18: Ostromoukhov discloses that at 
least one of said current pixel error, said neighboring pixel 
error, and said remote neighboring pixel errpr comprises a 
component color error for said pixel (column 6, lines 20-24 of 
Ostromoukhov) . Since the image data that is processed is color 
image data (column 6, lines 20-24 of Ostromoukhov), said pixel 
error is therefore component color error for each pixel. 

10. Claim 16 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Zlotnick (US Patent 6,351,566 Bl) in view of 
Ostromoukhov (US Patent 6,356,362 Bl) , Shu (US Patent 
5,757,976), and obvious engineering design choice. 

Regarding claim 16: Zlotnick discloses that said first 
intensity threshold (T) is used to determine a true edge of the 
binary image (column 9, lines 4-6 of Zlotnick) and said second 
intensity threshold (figure 6 ("Average") of Zlotnick) is used 
for the intermediate value pixels (column 9, lines 41-49 of 
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Zlotnick) . Therefore, an intensity of said first intensity 
threshold is greater than an intensity of said second intensity 
threshold. 

Zlotnick does not disclose expressly that said intensity of 
said second intensity threshold is greater than an intensity of 
said third intensity threshold, and said intensity of said third 
intensity threshold is greater than an intensity of said fourth 
intensity threshold. 

Ostromoukhov discloses said third intensity threshold 
(figure 8(S805) of Ostromoukhov) and said fourth intensity 
threshold (figure 8(S804) of Ostromoukhov) (column 10, lines 30- 
3 8 of Ostromoukhov) . 

Zlotnick and Ostromoukhov are combinable because they are 
from the same field of endeavor, namely digital image data 
halftoning and binarization. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art 
to include said third intensity threshold and said fourth 
intensity threshold taught by Ostromoukhov. The motivation for 
doing so would have been to have more threshold values to choose 
from based on the image characteristics (column 10, lines 33-36 
of Ostromoukhov) . Therefore, it would have been obvious to 
combine Ostromoukhov with Zlotnick. 

It would have been an obvious engineering design choice to 
set said third intensity threshold taught by Ostromoukhov to a 
lower intensity value that said second intensity threshold 
taught by Zlotnick and set said fourth intensity threshold 
taught by Ostromoukhov to a lower intensity value than said 
third intensity threshold. In Zlotnick, said second intensity 
threshold is set to a smaller value than said first intensity 
threshold since the pixel error shows that the current pixel is 
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not part of a true edge (column 9, lines 4-6 and lines 3 9-44 of 
Zlotnick) . The suggestion for doing so would have been that the 
intensity of said first intensity threshold is greater than the 
intensity of said second intensity threshold, as taught by 
Zlotnick. Setting the intensities of said third and said fourth 
intensity thresholds such that the intensity of said intensity 
threshold is greater than an intensity of said third intensity 
threshold, and said intensity of said third intensity threshold 
is greater than an intensity of said fourth intensity threshold 
simply continues the pattern of intensity threshold values. 

11. Claim 19 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Zlotnick (US Patent 6,351,566 Bl) in view of 
Ostromoukhov (US Patent 6,356,362 Bl) , Shu (US Patent 
5,757,976), and Harrington (US Patent 6,072,591). 

Regarding claim 19: Zlotnick in view of Ostromoukhov and 
Shu does not disclose expressly that said component color error 
comprises an error for a component color other than the 
component color of the current pixel . 

Harrington discloses an error for a component color other 
than the component color of the current pixel (column 5, lines 
27-30 and lines 50-57 of Harrington) . By computing sums (column 
5, lines 27-30 of Harrington) and differences (column 5, lines 
50-57 of Harrington) of the primary color components (CMY) , the 
error is determined for color components that not the component 
color of said current pixel (column 5, lines 27-3 0 and lines 50- 
57 of Harrington) . 

Zlotnick in view of Ostromoukhov and Shu is combinable with 
Harrington because they are from the same field of endeavor, 
namely digital image halftoning. At the time of the invention, 
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it would have been obvious to a person of ordinary skill in the 
art to use the sum and difference components taught by 
Harrington for error diffusion. The motivation for doing so 
would have been that using said sum and difference components 
simplifies the vector error diffusion calculations (column 2, 
lines 61-64 of Harrington) . Therefore, it would have been 
obvious to combine Harrington with Zlotnick in view of 
Ostromoukhov and Shu to obtain the invention as specified in 
claim 19. 

Conclusion 

12 . The prior art made of record and not relied upon is 
considered pertinent to applicant's disclosure. 

Satou et al., US Patent 5,159,471, 27 October 1992. Satou 
teaches selecting threshold values based on the pixel values of. 
pixels adjacent to the current pixel. 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to James A 
Thompson whose telephone number is 703-305-6329. The examiner 
can normally be reached on 8 :30AM-5 :00PM. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, David K Moore can be 
reached on 703-308-7452. The fax phone number for the 
organization where this application or proceeding is assigned is 
703-872-9306. 
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Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval 
(PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free) . 
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